Role of different medium and growth factors on placental blood stem cell expansion: an in vitro and in vivo study.
Expansion of haemopoietic stem cells from placental blood has been obtained with a combination of flt3 ligand (FL), thrombopoietin (TPO), kit-ligand (KL) with or without interleukin-6 (IL6) in serum-replete medium. For clinical use, cell expansion in the absence of serum is a clear advantage. Therefore, stem cell expansion in serum-free (SF) medium with a combination of three (FL, TPO, KL) or four (FL, TPO, KL, IL6) growth factors was compared with the results obtained using fetal calf serum (FCS) or human serum (HS). Human CD34(+) placental blood cells were cultured in the presence of FL, TPO, KL +/- IL6 with SF medium, HS and FCS for up to 8 weeks. CD34(+), CFC, LTC-IC content was measured at intervals. To determine the in vivo repopulating capacity of expanded cells, CD34(+) expanded cells were transplanted in sublethally irradiated NOD/SCID mice. With the three growth factor combination the CD34(+) cell number increased steadily up to the 8 weeks of culture. CD34(+) cells were expanded 67.5-fold with SF, 11.7 with HS and 49.2 with FCS. However, when CFCs and LTC-ICs were considered, a continuous expansion was observed only with HS and FCS, whereas in SF medium after 6 weeks their number started to decline. The addition of IL-6 did not change the expansion significantly. Cells grown ex vivo for 14 days were transplanted into NOD/SCID mice. The engraftment of human cells in mice was higher for serum-replete than for SF expanded cells. Nevertheless, SF cultured cells were also able to engraft both marrow and spleen in all animals. In addition, engrafted human cells still maintained clonogenic ability. With KL, FL, TPO +/- IL6 it is possible to expand haemopoietic progenitor cells in a SF medium. Compared with serum-replete cultures, the absolute number of clonogenic cells and in vivo repopulating cells is lower. Although the degree of expansion remains significant, a clinical trial still needs to be carried out to address the question of whether this expansion might be useful in reducing post-transplant aplasia.